Recovery of endothelium-dependent relaxations four weeks after ischemia and progressive reperfusion in canine coronary arteries.
The acute impairment of endothelium-dependent relaxations after ischemia and acute reperfusion injury has been studied extensively. However, less is known about the chronic status of the coronary endothelium following progressive reperfusion. Experiments were designed to characterize, after 60 min of ischemia followed by progressive reperfusion, the coronary endothelial function under acute and chronic conditions. Heartworm-free mongrel dogs were used. A percutaneous balloon catheter was inflated to occlude the left anterior descending coronary artery for 60 min, followed by progressive deflation. After 60 min or 4 weeks of reperfusion, the coronary arteries were dissected free, cut into rings, suspended in organ chambers, and exposed to endothelium-dependent and endothelium-independent agonists, both in the presence and absence of pertussis toxin. Left circumflex coronary arteries (from the same dogs) that had not been subjected to occlusion and reperfusion were studied in parallel as controls. The acute endothelium-dependent relaxations to serotonin, thrombin, and adenosine/diphosphate were impaired significantly following ischemia-reperfusion injury. Four weeks after ischemia-reperfusion injury, the endothelium-dependent relaxations to these substances were normal compared with those of controls. The endothelium-dependent relaxations to acetylcholine, bradykinin, and the calcium ionophore A23187 were unaffected either acutely or chronically. An early impairment of endothelium-dependent relaxations after ischemia-reperfusion injury occurs in response to serotonin, thrombin, and adenosine diphosphate. This early impairment is transient and is not evident 4 weeks after reperfusion. In contrast to the regenerated endothelium following balloon deendothelialization, the chronic endothelial pertussis toxin-sensitive G-protein function is not impaired selectively after ischemia-reperfusion injury, provided the reperfusion occurs gradually.